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Pharmaceutical compositions of Cell lysate and Processes for the Production and 

Use Thereof 

Field of the invention 

5 The present invention relates to a pharmaceutical composition comprising a non-viable 
cell lysate and at least one antiflocculant and/or antisedimentation agent(s). The 
pharmaceutical composition of the present invention comprising the cell lysate is in the 
form of a solution or a suspension or a lyophilisate, in particular, the homogenized cell 
lysate compositions are in the form of solutions or suspensions or lyophilisates. The 

10 present invention further discloses processes for the production and the use of the 
pharmaceutical composition. 

Background of the Invention 

In the production of a pharmaceutical composition of non-viable cell preparations in the 
15 form of a solution or a suspension, such as cell lysates, problems are often encountered 
with aggregation, flocculation and/or sedimentation. This problem causes inhomogeneity 
in the product, leading to qualitative or quantitative inconsistencies, particularly in case 
the product has to be dispensed over multiple containers. In addition, it may cause lack of 
homogeneity between multiple batches of the product 
20 For example, in the production of a wound healing composition such as a keratinocyte 
cell lysate, and in particular cultured human keratinocyte cell lysates, rapid aggregation, 
flocculation and partial sedimentation of the cell lysate contained in these solutions or 
suspensions is observed after the homogenization (lysis) steps in the production process. 
Such aggregation, flocculation and/or sedimentation results in lack of homogeneity in the 
25 solution or suspension of the cell lysate and further complicates its processing, in some 
cases, this can even render the composition unusable for its intended purpose. Thus there 
is a need for modifications that can aid the processing step before or after 
homogenization by preventing flocculation or sedimentation. 

It is well known that chemical agents stimulate flocculation or aggregation of proteins 
30 leading to precipitation. U.S. Patent No. 4,565,635 describes a water soluble chemical 
agent "xanthan gum", known to function as a flocculating adjuvant Similarly U.S. Patent 
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The present invention also provides a process for treating a surface wound to promote 
healing in a mammal comprising the step of: 

(a) applying to said surface wound the pharmaceutical composition; and 

(b) promoting healing of said surface wound. 

5 The present invention disclosed herein is a pharmaceutical composition of cell lysate in 
the form of a solution or a suspension, or a freeze-dried form thereof, further 
characterized in that it is substantially free of inconsistencies. This solution or 
suspension of the cell lysate or the freeze-dried form thereof comprises xanthan gum 
and/or maltodextrin that acts as an anti-flocculant agent(s) for preventing the formation of 
10 flocculants in the solution or suspension that may sediment. 

The present invention discloses a process for the production of a homogenized 
pharmaceutical composition comprising the steps of growing, lysing and drying 
the cells, which process is characterized in that, immediately after lysing, 
antiflocculant and/or antisedimentation agents are added to stabilize the cell lysate 
15 mixture. The said agent is xanthan gum or combination of xanthan gum and 

maltodextrin which prevents the formation of flocculants that may sediment in the 
solution or suspension. Furthermore, this process may optionally include the 
freeze-drying or otherwise drying of the solution or suspension to obtain a water- 
free product. 

20 

Detailed Description of the Invention 

A pharmaceutical composition of the present invention is a composition of cell lysate in 
the form of a solution or a suspension. These pharmaceutical compositions containing a 
cell lysate further comprise a buffer component and at least one anti-flocculant and/or 
25 anti-sedimentation agent These compositions may be further processed by freeze-drying 
or otherwise drying, resulting in a substantially water-free product with even better long- 
term stability. 
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other part of that same mixture. The tern homogenization or homogenizing may also 
refer to lysis in the sense that certain homogenization procedures also lead to cell lysis. 
The concentration of cell lysate in a composition of the present invention varies 
according to the type of cell lysate in the composition, as well as according to its intended 
5 use. hi this regard, the concentration of cell lysate ranges from 0.02 to 5 % w/v 
(percentage refers to weight percentage of total protein in the cell lysate, as determined 
by a suitable protein quantification assay). Preferably, the concentration of the cell lysate 
ranges from 0.05 to 2 % w/v. More preferably, the concentration of the cell lysate ranges 
from 0.1 to 1 % w/v. 

10 The liquid component of the solutions/suspensions of the present invention may be any 
liquid suitable for supporting the cell lysate in the solution or suspension. Examples of 
such liquid components are water, oil, or emulsions (such as water-in-oil or oil-in-water 
emulsions) and other similar liquids. 

In cases involving a pharmaceutical composition of keratinocyte cell lysates of the 
15 present invention, the use of an isotonic solution of sodium chloride (for osmotic 
adjustment), phosphate buffer and lysed cells is contemplated. Preferably, this is 
supplemented with a solution of a lyoprotectant (such as sucrose, maltodextrin, glycine, 
sorbitol, trehalose, polyvinylpyrrolidone, polyethylene glycol or any other suitable 
lyoprotectant or combination thereof) and a citrate buffer (such as sodium citrate) for 
20 aiding die subsequent freeze-drying of the composition. 

A pharmaceutical composition of the present invention in addition may contain other 
buffers or buffer systems. Examples of such buffers may include phosphate, citrate or any 
other compositions, which can act as a pH-buffer. 

In a particular embodiment, the present invention involves a pharmaceutical composition 
25 obtained by a process comprising the step of lysing the cells prior to add in g at least one 
anti-flocculant and/or anti-sedimentation agent to the composition of a non-viable cell 
lysate solution or suspension. 

In a particular embodiment, the present invention provides a pharmaceutical composition 
comprising a cell lysate and antifloccnlant and/or antisedimentation agent(s), wherein the 
30 antiflocculant/antisedimentation agent is xanthan gum 
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Xanthan gum may be obtained commercially or by fermentation. The concentration of 
xanthan gum in the pharmaceutical composition of cell lysate of the present invention 
will range from 0,001 to 5 % w/v, more preferably 0.01 to 1% w/v, most preferably 0.05 
to 0.5% w/v. 

5 In a particular embodiment the present invention involves a pharmaceutical composition 
of keratinocyte cell lysate, the use of xanthan gum aids in preventing flocculation and 
sedimentation in the keratinocyte cell lysate solution or suspension prior to or during use 
or further processing. Accordingly, the formation of inconsistencies in the solution or 
suspension is avoided. This fecilitates further processing and use of the keratinocyte cell 

10 lysate solution or suspension for the formation of a composition useful in wound healing, 
for example, for the treatment of skin ulcers or burns. 

In a particular embodiment, the present invention provides a pharmaceutical composition 
comprising a cell lysate and antiflocculant and/or antisedimentation agent(s), wherein the 
antiflocculant/antisedimentation agent is malto dextrin. 
15 The concentration of maltodextrin in the solutions/suspensions of the present invention 
may range from 0.01 to 10 % w/v. Alternatively; a concentration of maltodextrin ranging 
from 0.5 to 2 % w/v may be used. 

In this regard, it is noted that in certain circumstances, it is desirable for the composition 
of the present invention to have a particular pH and/or be m a int ai n e d within a specific pH 

20 range. For example, for a pharmaceutical composition of keratinocyte cells of the 
present inventions, it is preferred to maintain the composition at a pH of substantially 6.8. 
Accordingly, a buffer is employed for this purpose. Examples of buffers which are useful 
in this regard, include citrate buffers, phosphate buffers, or any other suitable buffer 
known in the art, preferably also clinically acceptable. The precise concentration of 

25 buffer to include in the final solution or suspension will vary according to various factors 
including the strength of the buffer and the pH, which is required for the composition. 
Nonetheless, it is contemplated herein that, where keratinocyte lysate suspensions are 
involved, the final concentration of buffer in the composition of the invention will range 
from 5 to 200 mM, preferably from 10 to 100 mM, more preferably from 20 to 50 mM. 

30 This can be achieved by adding a concentrated buffer stock solution, for instance with a 
concentration of approximately 1500 mM, to the composition. 
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In the event the pharmaceutical compositions and particularly if the solutions/suspensions 
of the present invention are to be dried or freeze-dried, they may further include sucrose. 
The concentration of sucrose in the composition of the present invention will vary 
according to the type of composition, as well as according to the use to which the 

5 composition will be placed In this regard, the concentration of sucrose ranges from 1 to 
30 % w/w, preferably from 2 to 20 % w/w, more preferably from 5 to 10 % w/w. This 
can be achieved by adding sucrose powder or a concentrated sucrose stock solution, for 
instance with a concentration of approximately 50 %, to the composition. It will be clear 
that instead of sucrose, a suitable concentration of another lyoprotectant may also be 

10 used, such as glycine, trehalose, sorbitol, polyvinyl pyrrolidone, polyethylene glycol or 
any other suitable lyoprotectant or combination thereof known in the art 
The pharmaceutical composition of the present invention may further include such other 
and different ingredients as may be desirable for the particular cell lysate implicated 
and/or use for which the composition is intended. 

15 It is possible that the solutions/suspensions of the present invention may further include 
additional components, some of which being a consequence of obtaining the biological 
(cellular) material. Examples of such ingredients include proteins, culture media, 
washing media and other organic and/or inorganic material that has a tendency to 
flocculate and/or sediment or provoke the flocculation and/or sedimentation of the other 

20 constituents. 

The precise concentration of these additional components may vary greatly depending 
upon the composition, the use to which the composition will be placed and the precise 
additional component in question. 

In a particular embodiment, the present invention involves a process for the production of 
25 a homogenized pharmaceutical composition comprising the steps of growing, lysing and 
drying the cells, which process is characterized in that, immediately after lysing, 
antiflocculant and/or antisedimentation agents are added to stabilize the cell lysate 
mixture. 

30 In a particular embodiment, the present invention involves a process for the production of 
a homogenized pharmaceutical composition comprising the steps of growing, lysing and 
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drying the cells, which process is characterized in that, immediately after lysing, xanthan 
gum is added as a antiflocculant and/or antisedimentation agent to stabilize the cell lysate 
mixture. 

In a particular embodiment, the present invention involves a process for the production of 
5 a homogenized pharmaceutical composition comprising the steps of growing, lysing and 
drying the cells, which process is characterized in that, immediately after lysing, a 
mixture of xanthan gum and maltodextrin is added as antiflocculant and/or 
antisedimentation agents to stabilize the cell lysate mixture. 

In a particular embodiment, the present invention involves a process for the production of 

10 various pharmaceutical compositions of biological materials in the form of a solution or a 
suspension or fieeze-dried solution or suspension, including compositions used to 
produce a composition of cell lysate in the form of a solution or a suspension or freeze- 
dried solution or suspension. Of particular utility is the use of the process of the present 
invention to produce a composition of keratinocyte cell lysate in the form of a solution or 

15 a suspension or freeze-dried solution or suspension. 

The solution or suspension is formed by combining (such as, for example, by mixing) the 
cell lysate, obtainable by any process known to those skilled in the art, with one or more 
suitable excipients, possibly in a liquid form. This may be achieved by any process well 
known to those skilled in the art, which is suitable for use with the particular biological 

20 material and/or liquid component involved. It is anticipated herein (and as was discussed 
above), particularly in cases wherein a keratinocyte cell lysate is involved, that the 
solution or suspension of cell lysate will be formed by obtaining the cell lysate and the 
excipients (possibly in liquid form), either individually or at the same time, and mixing 
the cellular matter with the excipients in such a manner that a solution or a suspension of 

25 the cell lysate is formed. 

The keratinocyte cell lysate may be prepared in the form of an isotonic solution of 
sodium chloride 0.9 % (w/w), phosphate-buffered saline or any other suitable medium. 
The cell lysate is then homogenized mechanically and may be stored if required at -70°C. 
The frozen homogenate is then thawed and supplemented with the addition thereto of the 

30 excipients comprised of sucrose to a final concentration of 6.5 % (as a lyoprotectant) and 
citrate buffer to a final concentration of 30 mM 
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The concentration of cell lysate and the liquid component to be added to the composition 
in the process of the present invention will vary according to the type of cell lysate in the 
composition, as well as according to its intended use. 

Adding the xanthan gum to the suspension or solution of cell lysate may be performed in 
5 any suitable manner well-known to those skilled in the art For example, this may be 
done by adding the xanthan gum in its solid state to the solution or suspension under 
conditions which facilitate its dissolution and homogeneous distribution throughout the 
solution or suspension or it may be first dissolved in a liquid, such as water, before being 
added to the suspension/solution of cell lysate. As was noted above, the addition of this 
10 xanthan gum, immediately after the homogenization still permits the xanthan gum to 
exercise its anti-flocculation/anti-sedimentation properties without subjecting the xanthan 
gum to the homogenization process which negatively impacts its viscosity properties. 
In a particular embodiment, the process for the production of a composition of cell lysate 
that is in the form of a solution or a suspension of the present invention may further 
15 comprise homogenization of the formed composition of cell lysate of the present 
invention prior to the adding of the xanthan gum thereto. 

Homogenization may be performed by using any known suitable homogenization 
techniques which is well known to those skilled in the art, including mechanical and 
chemical processes, and under such process conditions as is needed to lyse the cells as 
20 needed. 

Of particular importance in this regard for keratinocyte lysate solutions/suspensions is 
homogenizing the solution or suspension by high-pressure homogenization. Such 
homogenization may be conducted using any appropriate apparatus, such as a cell breaker 
(Constant systems, U.K.). In this particular embodiment, homogenization is conducted at 

25 a pressure of 2000 bar between 4 and 20°C. The result is a cell lysate in the form of a 
suspension. In this regard, it is noted that traditionally, anti-flocculants are added to 
compositions of cell lysate before homogenization. This is done for ease of processing 
and to help prevent flocculation during homogenization. However, this also may 
negatively impact on the viscosity properties of the anti-flocculant, especially in case 

30 xanthan gum is used as an antifLocculant, resulting in inconsistencies forming in the 
composition. 
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Surprisingly, we have found herein that, the presence of an anti-flocculant agent and/or 
anti-sedimentation agent in the composition is not needed before homogenization. We 
have found that, should the anti-flocculant agent and/or anti-sedimentation agent be 
added to the composition immediately after the (high-pressure) homogenization, 

5 flocculation in the composition is still substantially prevented while the viscosity 
properties of the anti-flocculant are not negatively impacted 
The process for the production of a composition of cell lysate that is in the form of a 
solution or a suspension of the present invention may further be comprised of adding a 
citrate buffer and/or sucrose (both being obtained as described above) to the compositions 

10 of cell lysate of the present invention in concentrations, as were also set forth above. 

As disclosed herein, the compositions and the processes of the present invention are of 
particular application in and of particular interest to the formation of a pharmaceutical 
composition of keratinocyte cell lysates that are in the form of a solution or a suspension. 
In this regard, keratinocyte cell lysates may be obtained as described in US 6,126,935. 

15 In a particular embodiment, disclosed herein is a pharmaceutical composition of cell 
lysates in the form of solutions or suspensions and, more particularly keratinocyte cell 
lysate in the form of a solution or a suspension, or freeze-dried forms thereof at 
concentrations ranging from 0.2-50 mg/ml, preferably 5-20 mg/ml, more preferably 1-10 
mg/ml (the concentrations provided refer to the concentration of protein within the 

20 lysate). These solutions/suspensions of cell lysate include xanthan gum that acts as an 
anti-flocculant agent for preventing the formation of flocculants that may sediment in the 
solution or suspension. The final concentration of xanthan gum in the pharmaceutical 
composition (in form of solution or suspension) of the cell lysate of the present invention 
will range fiom 0.001 to 5 % w/v, more preferably 0.01 to 1% w/v, most preferably 0.05 

25 to 0.5 % w/v. 

In a particular embodiment, the pharmaceutical composition of cell lysate of the present 
invention may further include maltodextrin that acts as an anti-flocculant agent for 
preventing the formation of floccules that may sediment within the solution or 
suspension. 

30 In one embodiment, the final concentration of maltodextrin in a pharmaceutical 
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composition of cell lysate of Hie present invention may range from 0.01 to 10 % w/v, 
more preferably 0.1. to 5 % w/v most preferably 0.5 to 2 % w/v. 

In another embodiment, a pharmaceutical composition of cell lysate of the present 
invention may further include a citrate buffer and/or sucrose. 
5 In a particular embodiment, a pharmaceutical composition of cell lysate of the present 
invention may further include an excipient and, in particular, a gel-forming excipient 
In a particular embodiment of the present invention, the composition of cell lysate of the 
present invention is homogenized 

In another particular embodiment of the present invention, the homogenized composition 
10 is further processed by drying. Drying may be performed in various ways known in the 
art, such as evaporation, vacuum-drying, spray drying, fluidized bed drying, infrared 
drying, microwave drying or otherwise removing the water present in the solution or 
suspension, as long as the drying process does not negatively impact the properties of the 
final composition. One of the many preferred methods for removing the water is by 
15 freeze-drying. 

In a particular embodiment of this aspect of the present invention, the process of the 
present invention is used to produce a composition of cell lysate in the form of a solution 
or a suspension and, more particularly, a composition of keratinocyte cell lysate in the 
form of a solution or a suspension, possibly in a dried form. 
20 In one embodiment, the final concentration of xanthan gum added to the pharmaceutical 
composition of cell lysate of the present invention may range from 0.001 to 5 % w/v. In 
another embodiment, the concentration of xanthan gum may range from 0.05 to 0.5 % 
w/v. 

In a particular embodiment, the process for the production of a composition of cell lysate 
25 that is in the form of a solution or a suspension of the present invention may further 
include adding maltodextrin to the composition of cell lysate, whereby the maltodextrin 
acts as an anti-flocculant agent for preventing the formation of flocculants that may 
sediment within the solution or suspension. 

In a particular embodiment, the final concentration of maltodextrin added to a 
30 pharmaceutical composition of cell lysate of the present invention may range from 0.01 
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to 10 % w/v. For most applications, a concentration of maltodextrin ranging from 0.5 to 
2 % w/v may be adequate. 

In a particular embodiment, the present invention involves a process for the production of 
a homogenized pharmaceutical composition comprising the steps of growing, ly sing and 

5 drying the cells, which process is characterized in that, immediately after lysing by a 
high-pressure homogenization, a mixture of xanthan gum and/or maltodextrin are added 
as a antiflocculant and/or antisedimentation agents to stabilize the cell lysate mixture. 
La a particular embodiment, the present invention involves a process for the production of 
a homogenized pharmaceutical composition comprising the steps of growing, lysing and 

10 drying of keratinocyte cells, which process is characterized in that, immediately after 
lysing by a high-pressure homogenization, a mixture of xanthan gum and/or maltodextrin 
is added as a antiflocculant and/or antisedimentation agents to stabilize the keratinocyte 
cell lysate mixture. 

In still another aspect of the present invention, disclosed herein are pharmaceutical 
15 compositions of cell lysate in the form of a solution or a suspension of the present 
invention obtainable by a process of the present invention. 

In a particular embodiment of this aspect of the present invention, disclosed herein are 
pharmaceutical compositions of keratinocyte cell lysate in the form of a solution or 
suspension obtained by the process of the present invention. In further particular 
20 embodiments, a pharmaceutical composition comprising a keratinocyte cell lysate is in a 
freeze-dried or otherwise dried form. 

In another particular embodiment of the present invention, disclosed herein is a method 
for treatment of wounds by administering a composition containing an efficient amount 
of cell lysate or fractions of cell lysates. Furthermore the composition can be 
25 administered via different carrier systems and drug dosage forms such as creams, 
ointments, gels, powders, sprays, solutions, suspensions, emulsions, lyophilized powders, 
aerosols. 

In another particular embodiment of the present invention, disclosed herein is a 
composition of a cell lysate in the form of a solution or a suspension obtained by a 
30 process including forming a cell lysate in the form of a solution or a suspension, adding at 
least one anti-flocculant and/or at least one anti-sedimentation agent to the composition 



WO 2004/050121 




PCT/EP2003/050891 



of a cell lysate in the fonn of a solution or suspension and stabilizing the composition of a 
cell lysate solution or suspension to which the at least one anti-flocculant and/or at least 
one anti-sedimentation agent has been added. 

In a particular embodiment, disclosed herein is a composition of a cell lysate solution or 
5 suspension of the present invention obtainable by a process comprising the step of lysing 
the cells prior to adding at least one anti-flocculant and/or at least one anti-sedimentation 
agent to the composition of a non-viable cell lysate solution or suspension. One such 
method of lysing may be by high-pressure homogenization. 

In a particular embodiment, disclosed herein is a composition of a cell lysate solution or 
10 suspension of the present invention obtainable by a process comprising the step of lysing 
the cells prior to adding xanthan gum at a concentration ranging from 0.001 to 5% w/v, 
more preferably 0.01 to 1% w/v, most preferably 0.05 to 0.5% w/v as a anti-flocculant 
and/or at least one anti-sedimentation agent to the composition of a non-viable cell lysate 
solution or suspension. One such method of lysing may be by high-pressure 
15 homogenization. 

In a particular embodiment, disclosed herein is a composition of a cell lysate solution or 
suspension of the present invention obtainable by a process comprising the step of lysing 
the cells prior to adding a combination mixtures thereof of xanthan gum at a 
concentration ranging from 0.001 to 5% w/v, more preferably 0.01 to 1% w/v, most 

20 preferably 0.05 to 0.5% w/v and maltodextrin at concentration ranging from 0.01 to 10% 
w/v, more preferably 0.5 to 2% w/v as anti-flocculant and/or at least one anti- 
sedimentation agents to the composition of a non-viable cell lysate solution or 
suspension. One such method of lysing may be by high-pressure homogenization. 
In another embodiment, the process for the production of a composition of cell lysate that 

25 is in the form of a solution or a suspension (possibly in a dried or freeze-dried form) of 
the present invention may be further comprised of sterilizing the composition of cell 
lysate following adding the xanthan . gum thereto. Such sterilization may be performed 
chemically, by heat treatment (including the use of microwave energy) or by irradiation, 
such as UV, gamma or electron beam irradiation. In case of gamma or electron beam 

30 irradiation, the sterilization is performed preferably on the composition after drying (such 
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**A*A in order to ininimize possible effects on the biological 
as fieeze-drying or spray drying), m order to *~ 



activity of the composition. of the present and the processes for 

Having thus described the compositions of cell lysate o v 

their Lduction, the following examples are now presented for the purposes 
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EXAMPLES 

Exam ple 1: Culturing of huma n lreratinnc vtes and preparation of a keratinocvte cell 
lvsate 

Keratinocytes are isolated from neonatal human foreskin. A foreskin specimen is 
incubated overnigjit at 4°C in a solution containing 25U/mL Dispase in order to 
obtain separation of epidermis and dermis. The epidermal part is collected and 
former processed by incubation for 30 minutes at 37°C in a solution containing 0.05 
% trypsin and 0 .02 % EDTA in order to obtain single keratinocyte cells. The trypsin 
is then neutralized by adding a trypsin inhibitor and the cells are centrifuged, 
resuspended in a DMSO^ontaining cryopreservation solution and cryopreserved in 
liquid nitrogen. 

After thawing, isolated keratinocytes are cultured using the 3T3 feeder fibroblast 
technique (Rheinwald J and Green H. Cell (1975) 6: 331-344: Serial cultivation of 
strains of human epidermal keratinocytes: the formation of keratinizing colonies 
from single cells) or in a commercially available low calcium keratinocyte medium. 
After culturing, the cells are collected mechanically by scraping in an isotonic 
solution containing sodium chloride and phosphate buffer, homogenized 
mechanically and frozen at -70°C. After thawing the thus obtained crude lysate 
(Bulk Unprocessed Product) is supplemented with a lyoprotectant (sucrose) and 
citrate buffer and further processed by high pressure homogenization, using a cell 
breaker (Constant Systems, U.K). The resulting suspension (Bulk Formulated 
Lysate) is then filled in to vials and lyophilized. 

Example 2: Use of xanthan ffmn and/o r maltodextrin to preve nt flocculation and 
sedim entation 

Unprocessed bulk lysate (BUP) was prepared as described in example 1. Formulated 
bulk product constituted 200 g of BUP (containing approx. 2 mg/ml of total 
protein) to which 13g of sucrose powder was added. This material was divided into 
three aliquots and processed as follows: 
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Aliquot IA was processed through a Constant Systems high-pressure 
homogenizer at 800 bar (one cycle). After processing, 12.5 ml of the 
homogenized material was supplemented with either: 

- 1.25 ml of water (IA1) 

- 0.33 ml of a 20% w/v solution of Lutrol F127 (IA2) 

- 1.25 ml of a solution of 1% w/v xanthan gum/10% w/v maltodextrin (IA3) 

- 1 .25 ml of a solution of 1% w/v xanthan gum/10% w/v maltodextrin and 
0.32 ml of a solution of 20% w/v Lutrol F127 (IA4) 

Aliquot IB was processed through a Constant Systems high-pressure 
homogenizer at 2000 bar (one cycle). After processing, 12.5 ml of the 
homogenized material was supplemented with either : 

- 1.25 ml of water (IB1) 

- 0.33 ml of a 20% w/v solution of Lutrol F127 (D82) 

- 1.25 ml of a solution of 1% w/v xanthan gum/10% w/v maltodextrin (IB3) 

- 1.25 ml of a solution of 1% w/v xanthan gum/10% w/v maltodextrin and 
0.32 ml of a solution of 20% w/v Lutrol F127 (DB4) 

Aliquot II was further subdivided into 4 aliquots of 25 ml which were first 
supplemented with either : 

- 2.5 ml water (HI) 

- 0.65 ml of a 20% w/v solution of Lutrol F127 (112) 

- 2.5 ml of a solution of 1% w/v xanthan gum/10% w/v maltodextrin (IB) 

- 2.5 ml of a solution of 1% w/v xanthan gum/10% w/v maltodextrin and 
0.65 ml of a solution of 20% w/v Lutrol F127 014). 

These formulated samples were then passed through the high-pressure homogenizer at 
either 800 bar (HI A, II2A, 113 A, H4A) or 2000 bar (H1B, II2B, D3B, H4B). The aliquots 
30 of processed formulated bulk product were filled into clear plastic 15-ml tubes, which 
were placed at 2-8°C without disturbing. For this and all following examples, visual 
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on a 0-5 scale (0/0= no flocculatioWsedimentation, 5/5 . maximal 
ZLion/sedi^^ 

The results were evaluated after 2 hrs at 4°C and are sunnuarized in Table 1: 
Table 1: _____ — 

Additaves 




L = Lotrol F127; M = maltodextrin; X - 
mixing ofLntrol-MX after homogemzation 



^.hardly any visible flakes, lunnogeneons and no sedimeaU ' possibly poor 



10 



15 



Z « * -to I**-- hoaK^ion. Moreover, * 
activity of the lysate. 
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10 



15 



20 



vfttit flocCTi lation and 



tTr i. TT eft of x -^an mim/m»1toriextrin to_ 
geflmgBjgtion o fcgasga^ lvsate suspensio - , , 

- Preparation of formulated bulk product was as follows : 

0 T*l 05ml BUP, 87.5 ml citrate buffer (120 mM, P H 6.8) was added solution 1 

2) To 1 28 ml of solution 1 , 1 5 g of sucrose powder was added (solution 2) 

. FormmationA(noantm<>cculant):64mlof solution 2 was processed 
t^ughaConstant Systems homogemzer at 8^ 

52 ml of water . 
FonnuWon B (»«. a^ifloeentat): 64 ml of solnoon 2 was processed 

. o— «*- »— * 800 to -* affl ; 7*T!?otl 

pLsed W » Co^, hooogenizer * 800 ear and d»n 

^ leMlK d win, 2, * of wa« and 23 M of a soh*n con—, 5/. 
„al W d«trina»J0.5%»an«»ng»m 

Afla procesaing the samples wo stored at 4 C for 2 
floccu^sedinentaoon was scored naing a 0-5 scale (0- 
^lion/s-taen^S-^.^Ke^aedi^ 
1 XyopUlized, «ea*d b, ..ee.cn be» aeei^on •« evatafcd fbr Wopea. 
activity. Results are shown in Table 2: 
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Table 2: 



"ltef[ I Formulation 



B 



SIC 



S/C/MX 



C/MX 



Total protein 



(me/ml) 
1.12 



Sedimentation test 



1.12 



1.12 



15 h 

05/1 



24h 

0/2 



05/0 



05/0 



hp— S/MX 1 335 1 I -J- g aitef faorAo.eu^Uun; L. i 

S: sncnk 65%; C: citrate 30 U P H fc* M: 
MMIA after lyopmUzationandMkGy dectnmbeam 



05/0 



"Bio assay (U/mg total protemj 



H 
0.121 



L+B 



0.127 



1/05 0.136 



1/5 



0.157 



0.131 



0.199 



0.106 



0.111 



0.131 
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30 



Tfcese data indicate that the addition of 1% n^extriu/0.1% -than ^ » the 
^ence of citrate buffer inhibits fiocculation and sedimentauon of alow 
lysate for up to 24 nrs . However, when using a high* 
and omitting the citrate buffer, significant flocculauon 
Ldy evident at 1, hrs after homogeuizatio, H. data ^ 
^Jextrin and xanthan gun, do not negative* 

lysate ^ are compatible with electron beam irradiation (although the mtnnsrc 
bioactivity of the lysate is decreased by irradiation). 

. Preparation of unprocessed bulk lysate (BUP) as described in example 
Preparation of formulated bulk product: 
1. Formulation 3XA and 3XB: 

- BUP (approx. 0.98 mg/ml): 94g 

- 300 mM citrate buffer pH 6.8: 20g 

- Sucrose powder: 1 3 S 

-Water: 33g 
Pr ocessmgthroughMghpressurehomogemzerat2000bar 

^Tplessingfce lysate was divided m two allots of 80 g to winch either 

20gofasoluuoncontainmg5%n^todextrin/0.5%xanu^ 

Ration 3XA) or 20 g of a solution containing U» xanlhan gum 

(formulation 3XB) was added. 

2. Formulation 1XA and 1XB: 

- BUP (approx. 0.98 mg/ml): 30.3g 

- 300 mM citrate buffer pH 6.8: 20g 

-Sucrose powder: 132 8 

-Water: 965g 
Processmgtbroughlnghpressurehomogeni Z erat2()00bar 

. processing the lysate was divided in two aliquots of 80 g to wfcch *her 
20 g of a solntion containing 5% nialtodextrin/0.5o/, xanthan gum (formula** 
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1XA) or 20 g of a solution containing 0.5% xanthan gum (formulation 1XB) was 
added. 

3. Formulation 03XA and 0.3XB: 

Formulation 0.3XA is prepared by adding the following components to 25g of 
5 formulation 1XA : 

- sucrose : 3.25g 

- 300 mM citrate buffer pH 6.8 : 5g 

- PBS buffer: 31.75 g 

- 5%maltodextrin/0.5% xanthan gum : lOg 

10 Formulation 0.3XB is prepared by adding the following components to 25g of 
. formulation 1XB : 

- sucrose: 3.25g 

- 300 mM citrate buffer pH 6.8 : 5g 

- PBS buffer: 31.75 g 
15 - 5%maltodextrin/0.5% xanthan gum : lOg 

The material was stored at 4°C and evaluated for flocculation/sedimentation at different 
time points. The material was furthermore evaluated for biologic The results 

are summarized in Table 3: 
20 Table 3: 



Ret 


Additives added 


Total protein concentration 
(mg/ml) 


Sedimentation test 

3h 6h 24h 


Bioassay (U/mg)* 


3XA 


MXCS 


138 


1/0 


1/0 


1/0 


0.104 


3XB 


xcs 


138 


1/0 


1/0 


1/0 


0.081 


1XA 


MXCS 


0.461 


2/0 


2/0 


2/0 


0.083 


IXB 


XCS 


0.461 


1.5/0 


2/0 


2/0 


0.07 


03XA 


MXCS 


0.138 


2/0 


2/0 


1.5/0 




03XB 


XCS 


0.138 


2/0 


2/0 


1.5/0 





(♦): Due to unusually low bioacuvity in this lysate preparation, bioassay results may be unreliable; M: Maltodexrrin 1%; X: xanthan 
gum 0.1%; C: citrate butter 30 mM, pH 6.8; S: sucrose: 6.5% 

This example shows that, at different final protein concentrations, xanthan gum alone has 
25 a comparable efficiency for preventing sedimentation and flocculation as the combination 
of maltodextrin and xanthan gum. 
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FYfttrt ple 5: Use of x« ntli5tTi ppim or xanthan guro/maltodextrin to prevent flocculation and 
sedimentation of lvsate suspensions and effect of timing of adding the anttflocculants 

- Preparation of unprocessed bulk lysate (BUP) as described in example 1 

Preparation of formulated bulk product: 

1. Formulation A and B (no sucrose): 

- BUP (approx. 2.74 mg/ml): 27.9 g 

- 300 mM citrate buffer pH 6.8: 20g 
-Water: 112.1g 
Homogenization through high pressure homogenizer at 2000 bar. 
Homogenized material was divided over 2 aliquots of 80 g each to which either 
20 g of a solution containing 5% maltodextrin/0.5% xanthan gum (formulation A) 
or 20 g of a solution containing 0.5 xanthan gum (formulation B) was added. 

2. Formulations C-J (with sucrose): 

- BUP (approx. 2.74 mg/ml): lll.Sg 

- 300 mM citrate buffer pH 6.8: 80 g 

- Sucrose powder: 52.1 g 
-Water: 398.1g 

This mixture was divided over 8 aliquots of 80 g each. 
- Two aliquots were supplemented with either 20 g of a solution containing 5% 
maltodextrin/0.5% xanthan gum (formulation T) or 20 g of a solution 
containing 0.5 xanthan gum (formulation J) and subsequently processed 
through a high pressure homogenizer at 2000 bar. 



- Six aliquots were first processed through a high pressure homogenizer at 2000 
bar and subsequently supplemented with antiflocculant additives either 
immediately after homogenization (formulations G, H) or at 5 minutes 
(formulations E, F) or 30 minutes (formulations C, D) after homogenization. 
The additives used were either 20 g of a solution containing 5% 
maltodextrin/0.5% xanthan gum (formulations C, E, G) or 20 g of a solution 
containing 0.5% xanthan gum (formulations D, F, H). 
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The processed samples were stored at 4°C and evaluated for 
flcKxulation/sedimentation using a 0-5 score. Samples were also tested for biological 
activity. The results are summarized in Table 4: 
Table 4: 



Ret 


Additives 
added 


Total protein 


Additive added before (B) 
on after (A) homogenization 
+ time point of addition 
(min) 


Sftdinm^n^^on test 
2h 3h 20h 


Bioassay (U/mg)* 


(pag/ml) 


A 


MXC 


038 


A,0» 


0S0 


0S/0 


1/0 


0.068 


B 


xc 


038 


A,0* 


0S/0 


OS/0 


1/0 


0.084 


C 


MXCS 


038 


A, 30' 


1/0 


1/0 


1.5/0 


0.100 


D 


xcs 


038 


A, 30" 


1/0 


1/0 


15/0 


0.110 


B 


MXCS 


038 


A, 5* 


1/0 


1/0 


1/0 


0.089 


F 


XCS 


038 


A, 5' 


1/0 


1/0 


15/0 


0.078 


O 


MXCS 


038 


A.0' 


1/0 


03/0 


1/0 


0.100 


H 


XCS 


038 


A.0- 


1/0 


05/0 


1/0 


0.084 


I 


MXCS 


038 


B 


1/1.5 


212 


1/3 


0.105 


J 


XCS 


038 


B 


1/1 


2/2 


1/3 


0.078 



(*); Due to unusually low bioactivity in this lysate preparation, bioassay results may be unreliable; M: 
Maltodextrin 1%; X: xanthan gum 0.1%; C: citrate buffer 30 mM, pH 6.8; S: sucrose: 6.5% 

This example shows that xanthan gum has a similar efficacy for inhibiting 
flocculation and sedimentation of the lysate suspension as die combination 
10 maltodextrin/xanthan gum. It also confirms the surprising finding that the addition of 

the antiflocculant needs to occur after the high pressure homogenization step in order 
to be effective. Addition of the antiflocculant is preferably done as soon as possible 
after the homogenization in order to minimize subsequent flocculation. 

15 Example 6: Use of xanthan gum, maltodextrin or xanthan gum/maltodextein to 

prevent flocculation and sedimentation of lvsate suspensions and effect of addition 
before or after homogenization 

- Preparation of unprocessed bulk lysate (BUP) as described in example 1 
Preparation of formulated bulk product was done by addition of sucrose to a final 
20 concentration of 6.5% (formulations 1,2,3) or maltodextrin to a concentration of 5% 

(formulation 4,5). The suspension was subsequently homogenized at a pressure of 
800 bar and supplemented with either (percentages refer to final concentrations:): 
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10 



15 



Formulation liMaltodextrm 1%, xanthan gum 0.1% 
Formulation 2: Maltodextrin 1% 
Formulation 3: Xanthan gum 0.1% 
Formulation 4: No additive 
Formulation 5: Xanthan gum 0.1% 

Table 5: 
Table 5: 




20 



over a longer time period. 

oVicftn^e of sucrose 
Preparation of formulated bulk product 



25 



1. Formulation A and B (sucrose): 
- BUP (approx. 3.1 mg/ml): 
- 150 mM citrate buffer pH 6.8: 



30 ml 
20 ml 
6.5 g 
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Homogenization through high pressure homogenizer at 800 bar. 
Homogenized material was divided over 2 aliquots of 25 ml each to which either 
25 ml water (formulation A) or 15 ml water and 10 ml of a solution containing 
5% maltodextrin/0.5% xanthan gum (formulation B) was added. 

2. Formulation C (no sucrose) : 

- BUP (approx. 3.1 mg/ml): 15 ml 

- 150 mM citrate buffer pH 6.8: 10 ml 
Homogenization through high pressure homogenizer at 800 bar. 

To the homogenized material 15 ml water and 10 ml of a solution containing 5% 
maltodextrin/0.5% xanthan gum (formulation B) was added. 

3. Formulation D (higher protein concentration, no citrate buffer) : 

- BUP (approx. 3.1 mg/ml): 45 ml 

- Sucrose powder: 3.7 g 
Homogenization through high pressure homogenizer at 800 bar. 

To the homogenized material 12 ml of a solution containing 5% 
maltodextrin/0.5% xanthan gum (formulation B) was added. 
The samples were stored at 4°C and evaluated for flocculation and sedimentation 
at different time points and tested for biological activity. The results are 
summarized in Table 6: 



Table 6: 



Ret 


Formulation 


Total protein 
concentration 
(mg/ml) 


Sedimentation test 
4h 23h 96h 


Bioassay (U/mg) 


A 


CS 


0.92 


0/1 .5 


0/2 


0/3 


0.127 


B 


MXCS 


0.92 


0/0 


0/03 


1/1 


0.148 


C 


MXC 


0.92 


1/0 


0/2 


1/1 


0.144 


D 


MXCS 


2.4 


03/0 


0/03 


2/2 





M: Maltodextrin 1%; X: xanthan gam 0.1%; G citrate buffer 30 mM, pH 6.8; S: sucrose: 63% 

This example shows that the combination maltodextrin 1%/xanthan gum 0.1% 
significantly inhibits both flocculation and sedimentation of the lysate up to at 
least 23 hours after homogenization. The presence of sucrose slightly improves 
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the effect of maltodextrin/xanthan gum. After longer incubation (96 hrs), 
sedimentation and flocculation occurs even in presence of maltodextrin/ x a nth a n 
gum, especially at higher protein concentrations. The presence of maltodextrin 
and xanthan gum does not affect the biological activity of the lysate. 
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Claims 

1 . A pharmaceutical composition comprising a non-viable cell lysate and at least one 
antiflocculant and/or antisedimentation agent(s). 

2. The pharmaceutical composition of claim 1 , wherein antiflocculant and/or 
antisedimentation agent is xanthan gum. 

3. The pharmaceutical composition of claims 1 and 2, wherein antiflocculant and /or 
antisedimentation agent is combination of xanthan gum and maltodextrin. 

4. The pharmaceutical composition of claims 1 to 3 further comprising a buffering 
agent 

5. The pharmaceutical composition of claims 1 to 4 in a dried form. 

6. The pharmaceutical composition of claims 1 to 4 in a freeze-dried form. 

7. The pharmaceutical composition of claims 1 to 6, wherein the cell lysate is a 
keratinocyte cell lysate. 

8. The pharmaceutical composition of claims 1 to 7, wherein said composition 
fbrther comprises a pharmaceutically acceptable camer/excipient/vehicle. 

9. The pharmaceutical composition of claims 1 to 8 for the purpose of promoting 
wound healing, wherein said composition comprises a non-viable cell lysate and a 
pharmaceutically acceptable vehicle. 

10. The pharmaceutical composition of claims 8 and 9, wherein said pharmaceutically 
acceptable vehicle is a dry powder, a suspension or a solution. 

1 1 . The pharmaceutical composition of claims 8 and 9, wherein said pharmaceutically 
acceptable vehicle is a gel, cream, ointment or a biocompatible matrix. 

12. A process for the production of a homogenized pharmaceutical composition 
comprising the steps of growing, lysing and drying the cells, which process is 
characterized in that, immediately after lysing, antiflocculant and/or 
antisedimentation agents are added to stabilize the cell lysate mixture. 

13. A process of claim 12 wherein drying the cells is by freeze-drying. 

14. A process of claims 12 and 13, wherein cell the lysate is a keratinocyte cell lysate. 

15. A process of claims 12 to 14, wherein the antiflocculant/antisedimentation agent is 
xanthan gum. 

16. A process of claim 12 to IS wherein the antiflocculant and/or antisendimentation 
agent is a combination of xanthan gum and maltodextrin. 
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17. Use of the composition of claim 1 to 11 for the treatment of burn wounds or skin 
ulcers. 
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